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] 1. Mark the following statements true (T) or false (F). 

(a) The generated voltage in a dc generator is directly proportional to the net flux per 
pole. 

(b) The number of parallel paths in a dc generator with wave winding is equal to the 
number of poles in the machine. 

(c) In a dc generator, the commutator acts as a rectifier, so that the output at the 
armature winding terminals is direct current. 

(d) The net effect of armature reaction can be considered as a reduction in the field 
current. 

(e) To counteract the effect of armature reaction, the brushes of a dc machine 
should be placed in the geometric neutral axis of the machine. 

(f) The compensating winding of a large dc machine is connected in series with the 
field circuit of the machine. 

(g) A linear change of current with time in the commutated coil of a dc machine, 
known as linear commutation, ensures sparkless commutation. 

(h) Reactance voltage prevents current reversal in the commutated coil of a dc 
machine to be completed at the end of the commutation period. 

(i) In voltage commutation, a rotational voltage is generated in the commutated coil 
of a dc machine to balance the reactance voltage of the coil. 

(j) The speed of a dc motor is directly proportional to the air-gap flux per pole of the 
machine. 

(k) For both shunt and series motor, the electromagnetic torque is directly 
proportional to the armature current. 

(l) For a given electromagnetic torque, armature resistance and field current, the 
speed of a dc motor varies linearly with the armature voltage. 
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(a) Find the generated voltage at no load. 

(b) Find the generated voltage and the terminal voltage when the armature 
current is 200 A. Nealect armature reaction. 



3. A dc senes motor is connected to a 600-V dc supply and draws a line current of 
330 A at rated output. The speed of the motor at the rated output is 900 rpm. 
The total resistance of the armature and the series field winding is 0.12 ohm. 
Determine both speed and electromagnetic torque when the load changes so 
that the machine draws a line current of 207 A. Neglect saturation and armature 
reaction. 



4. A 240 V, 10 kW dc shunt motor draws an armature current of 20 A while 
producing a counter emf of 230 V at 1000 rpm. Determine the output of the 
motor, if the rotational, field and armature copper losses are 1 kW, 800 W and 
200 W respectively. 


THE END 
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DC MACHINES 

EMF, and Electromotive Force: e=VxBl , f-i xBl = velocity, i = current, B = field, 1 = 
length, e = EMF, f = force 

Le nz ’ s Law: e ~ ^ ^ = flux linkage passed through, N = #tums, $ = flux 

a a 


P<pnZ 


Avg. Generated EMF: * = , e s = generated emf, * = flux per pole, P = # poles, Z - # 

conductors, a = parallel paths, n = (RPM). 





Terminal Voltage 


Back EMF 


Back EMF/Speed 


Electromagenetic 

Power 


Input Power 


ut Power 


Electromagnetic 

Torque/Power 


Electromagnetic 

Torque/Current 


Neglecting 
Saturation and 
armature reaction 


Generators 


V t = E a - IaR a 


Eg — Ka^dOVi 


DC Motor: Shunt 


DC Motor: Series 




Ea = V| - IaRa 


Pc = EJa 


Ea = V t - IaRa-IaRf 


Ea = KaifrdOXn _ 


P c =EaIa 


V,Il = v.l, + V.If I V,Il = E a I a + I/R, +VRf 


^ = Pe - mech losses | Pool = P e - mech losses 


TeCOta = Pc = Eolo 


T. = Mm1o 


<hi = K,If 

Ea = K^IfC^n 

T e = K 5 Wa 


TeO^n — Pc — Eal» 


T c = K^h 


<t>d = Kala 
E a = K 4 Iat»> ra 
T c = K 6 I a 2 


V t = terminal voltage, E> = generated emf, la = Armature current. If = field current, II = 
Load/Line current, Ra = armature resistance plus effecitve brush-commutator contact resistance , 
R f = field resistance, 0 )m = angular speed (radians) = 2nn/60 where n = speed (RPM), P c = 
Electromagnetic Power 

„„ Nnl-Nfl 

Speed Regulation: SR ~ Nfl ,N = speed 

VtNL — V/nwrrf ^ 

Voltage Regulation: VR= —, Vt = terminal voltage 









